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Fairchild Semiconductor Introduction

As atechnology innovator, Fairchild Semiconductor has manufactured EEPROMs since 1981, being the first to market
with the Serial MICROWIRE family. Currently, Fairchild offers 3 families of EEPROM: MICROWIRE, I12C, and SPI, with
densities ranging from 256 bits to 65,536 (64K) bits in serial interface formats. Fairchild EEPROMs continue to lead the
marketplace in ease of use and hardware interfacing.

Fairchild die is designed in Santa Clara, California, fabricated and tested in West Jordan, Utah. The memory devices
are fabricated using Fairchild Semiconductor’s floating gate CMOS process for high reliability, high endurance and low
power consumption. Fairchild is committed to excellence in design, manufacturing, and responsiveness to our
customers through the continued development of new technologies.

Handbook Preface

This document provides the user with guidelines in selecting the appropriate unencapsulated die or wafers and helps
facilitate custom packaging by the user. Specific information pertaining to the performance of each die type can be found
in the product datasheet. Properly packaged die and wafers will perform according to DC, AC and functional
specifications defined in the device datasheet. The focus of this handbook is to provide the information for procuring
and assembling the die products. This booklet needs to be used in conjunction with the current EEPROM datasheets
(found on the Fairchild Semiconductor website “http://www.fairchildsemi.com”) and the current CS100HEE Serial
Interface EEPROM Quialification Booklet.
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Fairchild Semiconductor

General Description

Fairchild Semiconductor’s family of 12C™ compatible
CMOS EEPROMs share the following features: A serial
interface and software protocol allowing operation on a
two wire bus. Also, programming of the upper half of the
memory can be disabled by connecting the WP pinto V.
on certain family members. Fairchild Semiconductor
EEPROMs offer 1 million data changes typical with data
retention greater than 40 years.

Available Product

Selection Guides

1°C CMOS EEPROM

Features

= Hardware write protect for upper half of memory
array on 03/05/09/17

s Low power CMOS
- 1 mA active current typical
- 10 pA standby current typical
- 0.1 pA standby current typical (LZ)

»  2-wire serial interface
= Bidirectional data transfer protocol

»  Sixteen byte page write mode, minimizes total
write time per byte

s 2.7V to 5.5V operation available (LZ) Self-timed
write cycle with typical write cycle time of 5 ms

» Data retention greater than 40 years
= Endurance: 10°¢ data changes

Temperature
Ranges 4.5V-5.5V 2.7V-5.5V Security
NM24C02 CV Y Y
NM24C03 CV Y Y Y
NM24C04 CV Y Y
NM24C05 CV Y Y Y
NM24C08 CV Y Y
NM24C09 CV Y Y Y
NM24C16 CV Y Y
NM24C17 CV Y Y Y
NM 24 C 08 F L V DICE
|2C Interface T Packaging
DICE = Die Pack

CMOS DWEF = Wafer Pack

Memory Size TAPE = Extender Pack

02 = 2K hit Operating Temperature Range

03 = 2K bit w/Write Protect No Entry =0°C to +70°C

04 = 4K bit V =-40°C to +125°C

05 = 4K bit w/Write Protect )

08 = 8K bit Operating Voltage

- : ; No Entry = 4.5V to 5.5V
(1)2 ; ?gE'LYtV/W fite Protect Operating Frequency L7 = 2_7y {05.5V

17 = 16K bit w/Write Protect

Die Handbook Rev. B
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Selection Guides Fairchild Semiconductor

SPI CMOS EEPROM

General Description Features

Fairchild Semiconductor family of SPI CMOS EEPROM = 2.1 MHz clock rate

devices share the following features: A serial interface = Multiple chips on the same 3-wire bus with sepa-
and software protocol allowing operation on a 3-wire bus. rate chip select lines

Also, programming of the memory can be disabled by =  Self-timed programming cycle

both hardware and software means. Fairchild Semicon- =  Programming of multiple byte simultaneously

ductor EEPROMs offer 1 million datachangestypicalwith  «  Status register can be polled during programming to
data retention greater than 40 years. monitor READY/BUSY

= Write Protect (WP) pin and write disable instruction
for both hardware and software write protection

= Block write feature to protect against accidental
writes

= Endurance: 10° data changes
» Data retention greater than 40 years

Available Product

Temperature
Ranges 4,5V -55V 2.7V -5.5V
NM25C020 C Y Y
NM25C040 C Y Y
NM25C041 C Y Y
NM25C160 C Y Y
NM 25 C 02 0 L DICE
SPl Interface T I:Packaging
DICE = Die Pack
CMOS DWF = Wafer Pack
TAPE = Extender Pack
Memory Size Operating Temperature Range
02 = 2K bits No Entry = 0°C to +70°C
04 = 4K bits
16 = 16K bits L Operating Voltage
No Entry = 4.5V to 5.5V
SPI Mode LZ=2.71t05.5V
1=Mode 1,2
0=Modes 0,3

Die Handbook Rev. B



Fairchild Semiconductor

Selection Guides

MICROWIRE™ CMOS EEPROM

General Description

Fairchild Semiconductor offers a family of CMOS
EEPROMs which share the following features:
MICROWIRE serial interface, floating gate M2CMOS™
technology, extended voltage (2.7V - 5.5V) R/W range or
5V R/W only, Directwrite, and self-timed programming
cycle with programming status on the data out pin. There
are also several features not shared by all family mem-
bers, which separate the family into three groups. These
features are operating voltage range, write protection,
and sequential registerread. Other differences are memory
size and operating temperature range. Although for the
purposes of this selection guide the family will not be
separated by these differences, as each individual device
is available with all of these value added options.

Available Product

Temperature
Ranges
NM93C46 CV
NM93C56 CV
NM93C66 CV
NM93C86* CV

*“A” version x8 and x16 available only.

NM 93 06 A
MICROWIRE™

Interface

CMOS

Memory Size
06 = 256 bit
46 = 1K bit
56 = 2K bit
66 = 4K bit
86 = 16K hit

Organization

Features
40 year data retention

Extended voltage operation

Endurance: 10° data changes

Reliable CMOS floating gate technology

Single voltage operation in all modes
MICROWIRE compatible serial interface
Directwrite, no erase cycles required
Self-timed programming cycle

Device status signal during programming mode

45V -55V 2.7V -55V
Y Y
Y Y
Y Y
Y Y
L VvV DICE
—l__Packaging
DICE = Die Pack

DWF = Wafer Pack
TAPE = Extender Pack

Operating Temperature Range
No Entry = 0°C to +70°C
V =-40°Cto + 125°C

Operating Voltage
No Entry = 4.5V to 5.5V
LZ=2.7Vt0 5.5V

No Entry = x16 word configuration
A =x8 word configuration

Die Handbook Rev. B
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Fairchild Semiconductor

Product Family Fact Sheets
NM24Cxx

Standard 2-Wire Bus Interface Serial EEPROM Family

General Description

The NM24Cxx devices are 2,048/4,096/8,192/16,834
bits of CMOS non-volatile electrically erasable memory.
These devices conformto all specifications of the 12C™ 2-
wire protocol and are designed to minimize device pin
count and simplify PC board layout requirements.

The upper half of the memory of the 03/05/09/17 can
be disabled (Write Protected) by connecting the WP
pin to V. This section of memory then becomes
unalterable unless WP is switched to V.

The communications protocol uses CLOCK (SCL) and
DATA 1/0 (SDA) lines to synchronously clock data
between the master (for example, a microprocessor)
and the slave EEPROM device(s). This bus structure
allows for a maximum of 16k of EEPROM memory,
which is supported by the FSC family in 2k, 4k, 8k, and
16k devices, allowing the user to requires with any
combination of EEPROMS (not to exceed 16k).

Fairchild EEPROMs are designed and tested for applica-
tions requiring high endurance, high reliability and low
power consumption.

Features

Extended operating voltage 2.7V - 5.5V
400kHz clock frequency (F)

500uA active current typical

.
.
.
10puA standby current typical
0.1pA standby current typical (LZ)
I)C compatible interface

 Provides bidirectional data transfer protocol
Sixteen byte page write mode

* Minimizes total write time per byte
Self-timed write cycle

* Typical write cycle time of 6 ms

Hardware write protect for upper block
(03/05/09/17) only

Endurance: 108 data changes
Data retention greater than 40 years

Block Diagram

Vce
Vss
wP

H.V. GENERATION
TIMING &CONTROL

START CYCLE

[

START
STOP
LOGIC

SD.

l!

l

CONTROL
LOGIC

SLAVE ADDRESS

REGISTER &

16/

E2PROM
32/

scL COMPARATOR

LOAD INC

A2 ..

WORD
----------- ADDRESS
A0 --

16x16x8
32x16x8
64x16x8
128x16x 8

64/
128/

XDEC

1
T A 0/1/2/3 16

} COUNTER
: T
e :

YDEC

Device Address Bits

DIN

b

DATA REGISTER Dout
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Product Family Fact Sheets
NM25CxxX

SPI Serial EEPROM Family

General Description

The NM25Cxxx devices are 2048/4096/16384 bit CMOS
EEPROMs with a SPI compatible serial interface. They
are designed for data storage in applications requiring
both non-volatile memory and in-system data updates.
This EEPROM is well suited for applications using the
68HC11 series of micro-controllers that support the SPI
interface for high speed communications with peripheral
devicesviaa serial busto reduce pin count. The NM25Cxxx
devices are implemented in Fairchild Semiconductor’s
floating gate CMOS process that provides superior en-
durance and data retention.

The serial data transmission of this device requires
four signal lines to control the device operation: Chip
Select (CS), Clock (SCK), Serial Data In (Sl), and
Serial Data Out (SO). All programming cycles are
completely self-timed and do not require an erase
before WRITE.

BLOCK WRITE protection is provided by program-
ming the STATUS REGISTER with one of four levels
of write protection. Additionally, separate write en-
able and write disable instructions are provided for
data protection.

Fairchild Semiconductor

Hardware data protection is provided by the WP pin to
protect against accidental data changes. The HOLD
pin allows the serial communications to be suspended
without resetting the serial sequence.

Features

* 2.1 MHz clock rate

*  Multiple chips on the same 3-wire bus with sepa-
rate chip select lines

»  Self-timed programming cycle

»  Simultaneous programming of 1 to 4 bytes ata
time

+  Status register can be polled during programming
to monitor READY/BUSY

*  Write Protect (WP) pin and write disable instruction
for both hardware and software write protection

* Block write protect feature to protect against
accidental writes

» Endurance: 10° data changes
» Data retention greater than 40 years

Block Diagram

cs Vee
HOLD Instruction —— Vgg
Decoder WP
WP
ScK Control Logic, |,
PN Instruction and Clok
S Register Generators
Address Program
® > Counter/ Enabler High Voltage
Register v Generator and
PP Program Timer
EEPROM Array
1of 25663235,*2048 —>| 2048/4096/16,384 Bits
(256/512/2048 x 8)
Read/Write Amps
—>
Data In/Out Register Data Out so
8 Bits Buffer
Nonvolatile
Status Register
@
12
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Fairchild Semiconductor

General Description

The NM93Cxx devices are 1024/2048/4096 bits of CMOS
non-volatile electrically erasable memory divided into 16/
64/128/256 16-bit registers. They are fabricated using
Fairchild Semiconductor’s floating-gate CMOS process
for high reliability and low power consumption.

The EEPROM interfacing is MICROWIRE compatible for
simple interface to standard microcontrollers and micro-
processors. There are 7 instructions that control these
devices: Read, Erase/Write Enable, Erase, Erase All,
Write, Write All, and Erase/Write Disable. The ready/busy
status is available on the DO pin during programming.

Product Family Fact Sheets
NM93Cxx

MICROWIRE™ Serial EEPROM Family

Features

Device status during programming mode
Typical active current of 200pA

Typical standby current of 10pA

No erase required before write

Reliable CMOS floating-gate technology
4.5V-5.5V operation in all modes
MICROWIRE compatible serial I/O
Self-timed programming cycle

40 years data retention

Endurance: 10° data changes

Block Diagram

CS > Ve
Instruction
s« | Decoder
Control Logic,
Instruction And Clock
o ———> | |
bl Register L Generators
6/8 #
ORG —+—P» Address High Voltage
Register Generator
Q And
Program
VEL Timer
Yy v

Decoder

1 of 16/64/128/256 >

EEPROM Array
(16/64/128/256 x 16)

16

\

Read/Write Amps <&

16

Y <4 Vss

Data In/Out Register
16 Bits

A

DO

Die Handbook Rev. B
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Product Family Fact Sheets Fairchild Semiconductor

NM93CxxA

MICROWIRE™ Serial EEPROM Family

General Description Features

The NM93CxxA devices are 1024/2048/4096/16384 =  4.5-5.5V operation in all modes
bits of CMOS non-volatile electrically erasable = Typical active current of 200pA
memory available as either 64/128/256/1024 16-bit  a  Typical standby current of 10pA
registers or 128/256/512/2048 8-bit registers. The  ,  gelf-timed programming cycle
user organization is determined by the status of the
ORG input. The memory device is fabricated using
Fairchild Semiconductor’s floating gate CMOS pro-
cess for high reliability, high endurance, and low
power consumption.

»  Device status indication during programming mode
= No erase required before write

= Reliable CMOS floating gate technology

= MICROWIRE compatible serial 1/0

= 40 years data retention
The EEPROMSs are MICROWIRE compatible for simple
interfacing to a wide variety of microcontrollers and micro-
processors. There are 7 instructions that operate the
devices: Read, Erase/Write Enable, Erase, Write, Erase/
Write Disable, Write All, and Erase All.

= Endurance: 10° data changes

The NM93CxxA devices default to the x16 configuration
ofthe ORG inputis left floating, as it is internally pulled up
to V.

Block Diagram

SK

-€+— \VcC
Instruction
Cs Decoder
Control Logic,
Instruction And Clock
DI Register Generators
' v
ORG » Address High Voltage
Register Generator
And
Program
VPP Timer
\/ ‘ EEPROM Array
Decoder 1024/2048/4096/16,384 Bits
1 of 64/128/256/1024 > 05%/2182/2/5252/112%3 ;Slfé)
(or 128/256/512/2048)

A
Y

Read/Write Amps
A
Y

.| Data In/Out Register

®| " 16 (or 8) Bits <+— GND

A

DO

Data Out Buffer '4—
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Fairchild Semiconductor Die

CS100HEZ2 Cross Section

u maas . B Paun =
CH m=ra PECUD Oxynitride |
Base Oxide| =1
M.I?!al 2 S0G i -i:

TEQS Cap

F~“Undoped 0.
0 ]
14 &"‘,‘P):i;ﬂ:B]] L P
P-Epi
P+ Substrate
LY PMOS LY NMOS
= — —
} PECUD Oxynitride :
Base Oxide

Undoped 0x

FOX e £ TR = i
. = e Ox]
Thisk E +0x‘-:i:" ks Origl"mne D‘“gg—z:ufell Dnmz/"’
E2 CELL

The die structure for Fairchild Semiconductor's CS100HE2 process here is
illustrated for peripheral low-voltage transistors (upper diagram) and the
EEPROM memory-array (lower diagram).
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Die Map Fairchild Semiconductor

NM24C02 Die ID/Rev: NMC24C02C
X = —472.0 X = +472.0
NC Iy - ts000 v = +790.8 | SCL
®)
X = —472.0
VEC |y _ ta000
X = +472.0
SDA
Y = 43738
X = +472.0
v = —1go.g | VSS
X = —472.8
AD |y = -s180
X = —472.0 X = +472.0
Al 1y - 8200 Yy = -838.0 | A2

Die Size - X: 1172, Y: 1901 M
Scribe Width - X: 80, Y: 80
Total Die Size - X: 1252, Y: 1981 M
Typical Die/Wafer = 5721

18
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Fairchild Semiconductor

Die ID/Rev: NMC24C02C

Die Handbook Rev. B

WP

VCC

AQ

Al

X = -472.8
Y = +800.9
X = —472.¢
Y = +490.0
X = -472.0
Y = -518.0
X = —472.8
Y = -820.0

X = +472.8
Y = +790.0

X = +472.9
Y = +373.8

X = +472.0
Y = —-18@.8

X = +472.0
Y = -838.8

SCL

SDA

A2

Die Size - X: 1172, Y: 1901 u

Scribe Width - X: 80, Y: 80
Total Die Size - X: 1252, Y: 1981 L
Typical Die/Wafer = 5721

Die Map
NM24C03



Die Map Fairchild Semiconductor

NM24C04 Die ID/Rev: NMC24C04B
X = +530.0
NC
vy = +79p.9|5Ct
™
X = —530.0
VECIy = 1000
- +530.0
v = 13758 °2"
X = +530.0
Y = —175.9| V>3
X = —530.0
Ay~ _sopp
X = =530.0 X = +530.0
Al ly = 8200 ¥ = tgmg A2

Die Size: 1299 x 1901 [
Scribe Width - X: 80, Y: 200
Total Die Size: 1299 x 1901 M
Typical Die/Wafer = 5150

20
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Fairchild Semiconductor Die Map

Die ID/Rev: NMC24C04B NM24C05
o | X = —538.0 X = +530.0
Y = +805.0 Y = +790.0|SCL
™)
X = —530.0
VECI v = 44000
X = +530.0
v = +375.0 >0
X = +530.0
Y = —175.0| VS
X = —530.0
AD |y = 5000
X = —530.0 _
Aty = 8200 é _ tg?,gi A2

Die Size - X: 1299, Y: 1901 M
Scribe Width - X: 80, Y: 200
Total Die Size - X: 1379, Y: 2101 L
Typical Die/Wafer = 5150

21
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Die Map Fairchild Semiconductor

NM24C08 Die ID/Rev: NMC24C08A
" X — +640.0
v = +79g.0|5Ct
)
X = —643.0
VECI Y = 44900
X = +640.0]-.
v = +375.9| P
X = +640.0
v = 75| vss
X = —643.0
Ay~ _s0p
X = —643.0 X = +640.0
AT 1Y = —820.0 Y = t83{2).® AZ

Die Size - X: 1527, Y: 1901 M
Scribe Width - X: 80, Y: 200
Total Die Size - X: 1607, Y: 2101 L
Typical Die/Wafer = 4315

22
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Fairchild Semiconductor Die Map

Die ID/Rev: NMC24C08A NM24C09
X = —643.0 X = +640.2
Y = +810.0 v = +790.0|5Ct
- 0
X = —643.0
VECI Y = 44000
X = +64m
Y = +375.0
X = +640.0 |
Y = —175.|VYSS
X = —643.0
Ay~ 5200
X = —643.0 X — +640.0
Ay = 8200 0 Tasgal A2

Die Size - X: 1527, Y: 1901 M
Scribe Width - X: 80, Y: 200
Total Die Size - X: 1607, Y: 2101
Typical Die/Wafer = 4315

23
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Die Map Fairchild Semiconductor

NM24C16

Die ID/Rev: NMC99C16A

Al A VCC
X = -8200 X = -515.0 X = +500.9
Y = +86598 Y = +865.0 Y = +865.0
X = —830.0 X = —-170.0 X = +790.9
Y = —-865.0 Y = —-865.9 Y = —865.0
A2 VSS SDA @

=< X

NC

SCL

+790.0
—865.9

Die Size - X: 1952, Y: 1901 M

Scribe Width - X: 80, Y: 200

Die Size - X: 2032, Y: 2101 M
Typical Die/Wafer = 3620

Coming 4th Qtr '97 - ISO Standard 7816 Pad Locations
24
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Fairchild Semiconductor Die Map

Die ID/Rev: NMC99C16A NM24C17/
AT AR vCCe WP |
L
X — —820.8 X = —-515.0 X = +500.0 X = +810.0
Y = +865.0 Y = +865.0 Y = 48650 Y = +865.0
X = —830.0 X = —170.9 X = +790.0 X = +790.0
Y = -865.0 Y = —865.0 Y = —865.0 Y = —-865.0
A2 SDA ™  IscL
VSS

Die Size - X: 1952, Y: 1901 M
Scribe Width - X: 80, Y: 200
Total Die Size - X: 2032, Y: 2101 L
Typical Die/Wafer = 3620

25
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Die Map
NM25C020

Fairchild Semiconductor

Die ID/Rev: NMC25C02A

HoLpg X = 5202 X = +520.0
Y = +800.8 v = +780.8 | SCK
X = —520.9
VEC Iy ag00
X = +520.8
v = 43700 | O
X = +520.0
Yy = —198.0 | VSS
X = —520.0
CS |y =-4500
X = —520.8
DO |y - 7500
. X = +520.8 wPB
Y = -825.8

Die Size - X: 1263, Y: 1901 M
Scribe Width - X: 80, Y: 200
Total Die Size - X: 1343, Y: 2101 L
Typical Die/Wafer = 5315

26
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Fairchild Semiconductor

Die ID/Rev: NMC25C04A

Die Handbook Rev. B

Die Map
NM25C040

X — —-570.2
HOLDB} Y = +805.9

X = -570.0
VCC | v = +500.2

25C040

X = —570.8
CS | v= 4500

X = —-570.8

DO | v =-750.0

X = +570.9
Y = +780.9

X = +570.9
Y = +365.9

X = +578.0
Y = —190.0

X = +570.0
Y = -830.9

SCK

VSS

Die Size - X: 1375, Y: 1901 U
Scribe Width - X: 80, Y: 80
Total Die Size: 1455 x 1981 U
Good Die/Wafer = 4915

27



Die Map Fairchild Semiconductor

NM25C041 Die ID/Rev: NMC25C05A
HOLDB é - ;é’ég‘g i - i?;g:g SCK

VCC | v = +500.0

X = +570.0
Y = +365.0 Sl

25C041

=< X
[}

+578.0
—192.9 VSS

X = —570.8
CS | v =-4500

X = —570.0
DO | v =-7508

X = +570.9
Y = -836.0 wPB

Die Size - X: 1375, Y: 1901 U
Scribe Width - X: 80, Y: 200
Total Die Size - X: 1455, Y: 2101
Good Die/Wafer = 4915

28
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Fairchild Semiconductor

Die ID/Rev: NMC25C16A

Die Map

NM25C160

EOLDE

VCC

X = +9¢0.0
Y = +800.0

X = +900.0

CS

Y = +480.0

X = +900.0
Y = —-450.0

X = +900.¢
0O Y = -758.9

X = +900.9
Y = +780.8

X = +900.0
Y = +370.0

X = +900.¢
Y = -190.8

X = +900.9
Y = -825.9

SCK

VSS

WPB

Die Handbook Rev. B

Die Size - X: 2305, Y: 1901 H
Scribe Width - X: 80, Y: 200
Total Die Size - X: 2385, Y: 2101
Typical Die/Wafer = 3497

29



Die Map
NM93C46

Fairchild Semiconductor

Die ID/Rev: NMC93C46E

NC

VCC

CS

SK

X = -310.9
— 1Y = +500.0
X = -310.0
Y = -535.0
X = -310.9
Y = -820.0

X = +312.0
Y = +525.0

X = +318.8
Y= - 659

X = +310.9
Y = -815.0

NC

VSS

oo |

Die Size - X: 862, Y: 1901 M

Scribe Width - X: 80, Y: 80

Total Die Size - X: 942, Y: 1981 L

Typical Die/Wafer = 7700

30
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Fairchild Semiconductor Die Map

Die ID/Rev: NMC93C56C NM93C56
NC NC
X = —340.8 X = +340.09 VSS
VCC I, . ysons Yo oo
®
VD e oo

X = -348.0
CS Y = -535.0

X = —340.0 X = +340.0 |
SK Y = -820.0 Y = 8150 DI

Die Size - X: 994, Y: 1901 M
Scribe Width - X: 80, Y: 200
Total Die Size - X: 1074, Y: 2101
Typical Die/Wafer = 6300

31
Die Handbook Rev. B



Die Map Fairchild Semiconductor

NM93C66 Die ID/Rev: NMC93C66B
NC NC
X = —400.9 5:1;‘25"3 VSS
VCCly = +500.0
M)

X = +400.0
DO
Y= - 658

X = —400.9
€S Y = -535.8
X = —430.0 X = +400.9
SK Y = -820.0 Y = ~-815.0 DI

Die Size - X: 1095, Y: 1901 M
Scribe Width - X: 80, Y: 200
Total Die Size - X: 1175, Y: 2101 L
Typical Die/Wafer = 6000

32
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Fairchild Semiconductor Die Map

Die ID/Rev: NMC93C46E NM93C46A

NG X = +310.8
v = +758.0 | ORG
1 X = +310.0
vee | *T —31e.0 v = +5250 |VSS
Y = +500.0
X = +310.0
DO |
Y= - 658 ]
IS |
X = ~310.8
CS v = 5350
S| x- -swo X = +310.0 >
v - 8200 Y = -815.8

Die Size - X: 862, Y: 1901 M
Scribe Width - X: 80, Y: 80
Total Die Size - X: 942, Y: 1981 L
Typical Die/Wafer = 7612

33
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Fairchild Semiconductor

Die Map
NM93C56A Die ID/Rev: NMC93C56C
X = +340.0
NE v~ 1505 | ORG
_ X = +340.09 \/SS
Ve : - +Z;2j Y = +525.0
Q)
X = +340.0
DO
Y = — 65.0
O o
SK |- Toros R

Die Size - X: 994, Y: 1901 M
Scribe Width - X: 80, Y: 200
Total Die Size - X: 1074, Y: 2101
Typical Die/Wafer = 6300

34
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Fairchild Semiconductor Die Map

Die ID/Rev: NMC93C66B NM9O93C66A
Ne Y oen| ORG
X = —400.8 5 - :;gg.'g VSS
VCC |y = +500.0

X = +4000[ |
DO
Y = - 5.8
| X = —400.2
Cs Y = -535.0
X = —400.0 X = +400.2
SK Y = -820.0 Y = -815.0 oI

Die Size - X: 1095, Y: 1901 M
Scribe Width - X: 80, Y: 200
Total Die Size - X: 1175, Y: 2101 L
Typical Die/Wafer = 6000
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Die Map

NM93C86A

Fairchild Semiconductor

Die ID/Rev: NMC93C86A

SK

X = —-820.0
Y = +755.8

X = -830.0
Y = —755.0

CS VCC
X = -515.8 X = +450.9
Y = +755.0 Y = +755.8
X = —140.0 X = +460.0
Y = ~755.0 Y = -755.0

Lo VSS

RDY

X = +755.0
Y = +755.0

X = +745.0
Y = -755.0

ORG

Die Size - X: 1756, Y: 1901 M
Scribe Width - X: 80, Y: 200
Total Die Size - X: 1836, Y: 2101
Typical Die/Wafer = 3850

36

Die Handbook Rev. B



Fairchild Semiconductor ,
Serial EEPROM Die Handbook

Testing Flows

]
FAIRCHILD

|
SEMICONDUCTOR™
Die Handbook Rev. B






Fairchild Semiconductor Testing Flows

The standard die product conforms to the same DC, AC and functional specifications defined in the product datasheet.
Appropriately packaged die will also meet the reliability standards established for packaged devices.

The following chart describes the standard test flow through the process.

Fab
Sample
50K P/E
Commercial Test Flow Automotive Test Flow
Electrical Electrical
Parametric Parametric
Testing Testing
Functional Functional
Test Test
100% 100%
(+90°C) Hot (+140°C)
Bake Bake
250°C 250°C
(12 hrs) (12 hrs)
100% Data 100% Data
Retention Test Retention Test
at Room at Cold
(+25°C) (-45°C)
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Fairchild Semiconductor Ordering Information

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM24C02LZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM24C02LZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM24C02LZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
NM24C02V DICE Automotive DP 4.5V-5.5V
NM24C02V DWF Automotive WP 4.5V-5.5V
NM24C02V TAPE Automotive EP 4.5V-5.5V

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM24C03LZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM24C03LZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM24C03LZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
NM24CO03V DICE Automotive DP 4.5V-5.5V
NM24C03V DWF Automotive WP 4.5V-5.5V
NM24CO03V TAPE Automotive EP 4.5V-5.5V

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM24C04LZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM24C04LZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM24C04LZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
NM24C04V DICE Automotive DP 4.5V-5.5V
NM24C04V DWF Automotive WP 4.5V-5.5V
NM24C04V TAPE Automotive EP 4.5V-5.5V

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM24CO05LZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM24C05LZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM24CO05LZ TAPE Commercial EP 2.7V-5.5V(ICCSB<1pA)
NM24CO05V DICE Automotive DP 4.5V-5.5V
NM24C05V DWF Automotive WP 4.5V-5.5V
NM24CO05V TAPE Automotive EP 4.5V-5.5V

* Operating Temperatures: Commercial = 0°C to +70°C; Automotive = -40°C to +125°C
Thinner Die is available and requires a special flow. Contact your Sales Representative for further details.
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Ordering Information Fairchild Semiconductor

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM24C08LZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM24C08LZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM24C08LZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
NM24C08V DICE Automotive DP 4.5V-5.5V
NM24C08V DWF Automotive WP 4.5V-5.5V
NM24C08V TAPE Automotive EP 4.5V-5.5V

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM24C09LZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM24C09LZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM24C09LZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
NM24CO09V DICE Automotive DP 4.5V-5.5V
NM24C09V DWF Automotive WP 4.5V-5.5V
NM24C09V TAPE Automotive EP 4.5V-5.5V

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM24C16LZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM24C16LZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM24C16LZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
NM24C16V DICE Automotive DP 4.5V-5.5V
NM24C16V DWF Automotive WP 4.5V-5.5V
NM24C16V TAPE Automotive EP 4.5V-5.5V

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM24C17LZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM24C17LZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM24C17LZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
NM24C17V DICE Automotive DP 4.5V-5.5V
NM24C17V DWF Automotive WP 4.5V-5.5V
NM24C17V TAPE Automotive EP 4.5V-5.5V

* Operating Temperatures: Commercial = 0°C to +70°C; Automotive = -40°C to +125°C
Thinner Die is available and requires a special flow. Contact your Sales Representative for further details.
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Fairchild Semiconductor

Ordering Information

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM25C020LZ DICE Commercial DP 2.7V-5.5V(ICCSB<1pA)
NM25C020LZ DWF Commercial WP 2.7V-5.5V(ICCSB<1pA)
NM25C020LZ TAPE Commercial EP 2.7V-5.5V(ICCSB<1pA)
Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM25C040LZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM25C040LZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM25C040LZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM25C041LZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM25C041LZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM25C041LZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM25C160LZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM25C160LZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM25C160LZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM93C46LZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM93C46LZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM93C46LZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
NM93C46V DICE Automotive DP 4.5V-5.5V

NM93C46V DWF Automotive WP 4.5V-5.5V

NM93C46V TAPE Automotive EP 4.5V-5.5V

* Operating Temperatures: Commercial = 0°C to +70°C; Automotive = -40°C to +125°C

Thinner Die is available and requires a special flow. Contact your Sales Representative for further details.
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Ordering Information Fairchild Semiconductor

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM93C56LZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM93C56LZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM93C56LZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
NM93C56V DICE Automotive DP 4.5V-5.5V
NM93C56V DWF Automotive WP 4.5V-5.5V
NM93C56V TAPE Automotive EP 4.5V-5.5V

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM93C66LZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM93C66LZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM93C66LZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
NM93C66V DICE Automotive DP 4.5V-5.5V
NM93C66V DWF Automotive WP 4.5V-5.5V
NM93C66V TAPE Automotive EP 4.5V-5.5V

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM93C46ALZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM93C46ALZ DWF Commercial WP 2.7V-5.5V(Iccsg<1pA)
NM93C46ALZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
NM93C46AV DICE Automotive DP 4.5V-5.5V
NM93C46AV DWF Automotive WP 4.5V-5.5V
NM93C46AV TAPE Automotive EP 4.5V-5.5V

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM93C56ALZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM93C56ALZ DWF Commercial WP 2.7V-5.5V(lccgp<1pA)
NM93C56ALZ TAPE Commercial EP 2.7V-5.5V(Iccsg<1pA)
NM93C56AV DICE Automotive DP 4.5V-5.5V
NM93C56AV DWF Automotive WP 4.5V-5.5V
NM93C56AV TAPE Automotive EP 4.5V-5.5V

* Operating Temperatures: Commercial = 0°C to +70°C; Automotive = -40°C to +125°C
Thinner Die is available and requires a special flow. Contact your Sales Representative for further details.
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Fairchild Semiconductor

Ordering Information

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM93C66ALZ DICE Commercial DP 2.7V-5.5V(Iccgg<1HA)
NM93C66ALZ DWF Commercial WP 2.7V-5.5V(Iccsg<1HA)
NM93C66ALZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
NM93C66AV DICE Automotive DP 4.5V-5.5V
NM93C66AV DWF Automotive WP 4.5V-5.5V
NM93C66AV TAPE Automotive EP 4.5V-5.5V

Order Operating* Shipment Operating

Number Temperature Packaging Voltage

NM93C86ALZ DICE Commercial DP 2.7V-5.5V(lccgp<1pA)
NM93C86ALZ DWF Commercial WP 2.7V-5.5V(Icceg<1HA)
NM93C86ALZ TAPE Commercial EP 2.7V-5.5V(lccgp<1pA)
NM93C86AV DICE Automotive DP 4.5V-5.5V
NM93C86AV DWF Automotive WP 4.5V-5.5V
NM93C86AV TAPE Automotive EP 4.5V-5.5V

* Operating Temperatures: Commercial = 0°C to +70°C; Automotive = -40°C to +125°C

Thinner Die is available and requires a special flow. Contact your Sales Representative for further details.
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Fairchild Semiconductor Shipment Packaging

Wafers
Wafer Packaging (150mm/6” wafer size) (WP)
Wafers shipped in the wafer pack are packaged in an appropriately sized container separated by lint free paper. The

good die are highlighted through the inking of bad die. The wafers are unsawn. A label with lot number, quantity, part
number and packing date is placed on the shipping container.

Extender Packaging (150mm/6” wafer size) (EP)

Wafers shipped in the extended wafer pack are packaged in an appropriately sized container separated by lint free
paper. The good die are highlighted through the inking of bad die. The wafers are sawn and are stuck on extender tape.
A label with lot number, quantity, part number and packing date is placed on the shipping container.

Die

Standard Die Packaging (DP)

The die are packaged in waffle packs to permit easy access to die while preventing die rotation during shipment. The
die are covered with a sheet of lint free paper to reduce the chance of particulate contamination. The waffle pack is

closed and labeled. The label contains the following information: die type, lot number and quantity. Die do not require
cleaning prior to assembly.
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Shipment Packaging
Standard Die Packaging

Chip Tray
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Fairchild Semiconductor

Shipment Packaging
Standard Die Packaging

Pocket Pocket EDM Wash Hole Tweezer Diagram Ordering Standard

Size Depth Capacity Finish Size Slot Width ~ Number Number Materials

.060" square .018" 400 No NA NA 1 H20-060-24 -1415
(1.52mm) (.61mm) -62C02
-74D06L

.062" x .092" .035" 100 No NA NA 1 H20-062092  -1415
(L.57mm x 2.34mm) (.89mm) -62C02

.210" square .024" 49 No NA NA 1 H20-210-24 -1415
(5.33mm) (.61mm) -62C02
-66C02
-74D10

.230" square .032" 36 No NA NA 2 H20-229 -1415
(5.84mm) (-81mm) -62C02

.250" square .024" 36 No NA NA 1 H20-250-24 -1415
(6.35mm) (.61mm) -62C02
-66C02

.280" square .024" 36 No NA NA 1 H20-280-24 -1415
(7.12mm) (.61mm) -62C02
-66C02

SUBHTLY DRAFTED - I‘N

POCKEY S12E e

Diagram #1

Diagram #2

Normally, the chip trays have the same outer dimension except the die pocket will be changed to serve and fit with

the die size.

The die pocket has 2 shapes, Rectangular and Square cavity. We will select the available chip pocket which
matches with the die we will pack by the following rule:
- bigger than the die at least 0.001 inch each side

- the clearance of die to chip pocket not bigger than 0.004 inch for each side

Die Handbook Rev. B
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Fairchild Semiconductor Additional Information

Recommended L/B parameters for ASM AB-309/309A (ASM lead bond machine)

1. Au Wire size 0.9, 1.0 mil

Pad (1) Lead (2)

Power Base 80-100 120-200
Force Base 35-45 120-200
Time Base 20-25 20
Search Force 40-60 80-120
Power Delay 5
Scrub Amplitude 3

2. Au Wire Size 1.3 mil

Pad (1) Lead (2)

Power Base 90-120 120-200
Force Base 40-60 120-200
Time Base 20-30 20
Search Force 100-120 80-120
Power Delay 5
Scrub Amplitude 3

3. Impact Parameters
Contact Time (1) 5-10
Contact Power (1) 70-100
Contact Force (1) 70-100

4. Heater Block Temp 230°C * 5°
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